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(57) imm 

i. Ti, Zn, Mg, Y„ In. Sn, TafcilXS 
tf 2 b t i 0 fe* § ftT & 0 ^ < b i> mm^JLMT 

(teMmwrnffi? 2 a ± o < -c#*fc 

!i4-10nm»lftf^yfiftef3 a^±#:h^-|> 
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Umm l]J*!:;Al,Zr.Si,Ti,Zn, 
Mg. Y. In. Sn, T a& £XfS b CO^'lV—y't)^ 

mm 10-100 nm^illfffifj S i 

v «itif-? i: ^hmmmLwrnim 

Mmm^zwswmfcmtmmz* ^omm o . rm io 

[11^112 ] ; A 1 . Zr, Si, T i „ Z n s 

Mg. Y s In. Sn. T a iS &lf S b (D?)],— 7°*^ 

SIR § tL^-« t fcfiflM WAICWIWBBW* 6 & 0 . 

T^fi^l 0—100 nmOiEffl^T-. 

w 2 «iii±tM5r s ^.mmimmm-tm^Ltzwc 

[|f*II3 ]Al.Zr. Si.Ti.Zn.Mg. 
Y. In. Sn. Ta&J^SbCD^— Tj&^jSJR? 

10-100 nmO&MiHfc; ftafiff* . S i ffc^ftfc 

1 ^^KKISSEIigfc ; $ i <?)&i , l3£££fta?)39(cife 
fljL. mmLX^K b fc«H#3M£TiW*I!R 

#* lt sr&is 2 <nmm*wmtt>m2 vmmatx 
n t ; m 2 a **cdtm^± icift t . km 

CI**II4 ] A 1 . Z r . Si.Ti.Zn.Mg. 
Y. In. Sn. Tafc±r/SbC9?%— TA»^>jlK$ 

ii^-SS fc ti1i^ao£JROgHL» "9 , 

0—100 nmOiEHPTC. ^of%6g^'2l 
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5rSg 2 OlffiilriItl 1 i2 C0l*iillii ; 
|?2c0M^£K#^TttiiO±»7fiU S9*LT3fc 

z b itnm. b^&itMmfccowmim,, 

f - ^ >\Y/^m i. tfisJVn-^MY^mfr t> * S ^'Vl~ 
f - ^ Wt^ftfc ± Wtux — *7 -ML-MW 1 * 4 ^Vl~ 

yems^k ; z^Lx^&zb&mtb-r&mm 

[0001] 

imicom-t&immmi *mw. mrnmimnmt 

[0002] 

[0003] 3feMiEH«i. aUMUHSf SftJtt . ^^3fe 
fflSrM^-^^flstm^k*-;^^-?-^. «^k^ 

. mmmizh h mm*?* t sim L-ammm^m 
[0004] ^^attssEf^ffl^s^w^^^, JS^ftt* 
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[ooo5] j&m, msmm^mmms ix. a 

[00 06] ^M«HOS3t^rffitaa^^S>6\ r-f 

&mco Tfva^i^Ytzbx. liftwm&mtf- ?>xfo 

L, 400-500 t;«t«UjWKI« 10 

[ooos] fi«8fM!i3-T ■* v^ffi(±, Ifrffc* 

[00 09] mffi«Mfff^ffl^t3tii 
[0010] 

ivkxmBmt. siiTjwiasfiSL^v^, instate 

[0011] £*lfc*r IX , gISf»SEl3-f ^ 30 

h lz , TM^$£M^+^T* 4£fcfc.fcoT<>,* 
fc , fiS& biz X 9 iiaW^ffiTs&^-f * k t * 

[0012] *%bj«. ff*3fcK» 3e«dif^fflfe iv* 

4„ 

[0013] 

flstt, Xffck ; A 1 s Z r s Si. Ti s Z n s Mg, 
Y, In, Sn, Tafcit/SbcD^'VP-T^^iafKS 

tut— «4 t(iaisotioi«?!)^*^ wk& 

10—100 nmO#a^-ft.!fMM&^ Sr S i -fb^fc 
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R3*bfc^2r< fc tiSM^TLS&TJWk ; 

&^*«iMHfcttiS*»teJ: 9!§#LT3r9 , TffiM± 
LT^4. 

[0014] *fMH*j J:V£lTtfD»«HBfc:tiV^, «rfc 
[0015] <lftto^T>«*(l 3KftHilR£ffljt 

mmcotzMzmj&ztL&i>co mr. r «t^j ku 

[0016] rnmfob LXli. tzbUf?4)V. Mtf? 

mt. mmmttzimmmy * &xztx&%: 

fiSFJtM^)SP#^*#: k^4 i k 3&*TS 5 . 
[0017] SffcOfffik LT(i, ^JR. #5X, 
S7?x (fiBSS**tf. ) . MHk 5#^rk'<7)B^ttc?) 
WPHifc k J; 0 , «»^tt^>«jl«ffl!*ffl^* k k fc 

J««tJl. iffifcJ:^ffl^k'^^ttW^-r^*>^ 

[0018] <TflWt'0»,^T>TiOTl4, 3\5W!*DSi: 

tkcr>mmizmm.zti& . 

[0019] *fMBtcfev^Tfflv^T*IMI«, iKK t 

[0020] Ttt«(i. A 1 , Z r , S i , T 

i s Zn s Mg, Y s In, Sn s Tafci^'SbW 

ft3&»6*0, *^f%SSl 0-100nra, jffSifcli 
10-40 nm^StSfJ S i ^^^±ft:kt-§^ 

4 0 — 9 0%<0ttHfcRSStL4. 4*J. ^JRK-fbW 

m t*?~t <%htti>iz, mmmt/mT t x m < % 

[002 1 ] d^J; 3 TiflUBJi. ASffitt^ffi 

t tm-t hw\^?y mmm- * b^h ytmmm 

*S*4^ fc*»r#4. 
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[0022] § rmmco^< t hmmz^Jiw 
izLxmam^mm-^ut. bcoz 5 ^mzx -ox 

[00 23] tllfltSf^gft^CIl 

mizWHiL. -jRW£J±l 5~3 0 0°C. 04L<ii8 
0-3 0 0°C?)4SElT'«fi!c-3-£ £ i 15 , t*M£^ 

OS i fc^ttfcittfc^SIStftfi: LTii. fcfciif* 

mtim&m&L* TSHLLtcSMiU &mLx. tmm 

1 0 0 TTCWfW* «t 0 tCffifiSc-T 4 £ k 4 . £ 

•cs 4 . 

[ 0 0 2 4 ] 5 TJMtaMW* &IH*fl3tltt& 
§ t Jffl#f =Sr3KttHKJBt t <n *IS1«JBW*£ 

[0025] $ feteifc. TiffiHJi. ttSBfawBWfc 
4 Z b ffX' & 4 . tl b 5 0 n m—g$C« m<7) 

Ttii z®Mizn&zttfx^&, 

[00 26] <MItol^>3H«»ftl Rfc 

f^yT i o 2 «®ma-?sr±*k-ri»o m\t^y 
[0027] it, ytii. * ois B B B ^it 1 1 50 
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T;wi*j:7t^- \mbif-foh* wmxm\±. r 
i-^—ifm^mittx^h t^^htix^h . Lt^o 

[0 0 28] §/i,t:, *«HHfctiV^TIi. *»BBCIR*fc: 
mX&MHb LTIi, ISTOtw* 1 **. wo 3 s LaR 

hP3 , FeTiOa , Fe2 03 , CdFe2 04, 
SrTi0 3 . CdSe. GaAs, GaP, Ru 
O2 , ZnO, CdS, M0S3, LaRh03, Cd 
Fe03, B12O3 , M0S2 , In2 03, Cd 

o, sno 2 t£bxihh» ztit><?>m'xz imt tzim 
mmzm-s L-cm^t z tire* &. 

[0 0 2 9 ] 2rtK T i O2 . WO 3 . SrTi0 2l 
Fe2 03, CdS, M0S3, Bi 2 03 , Mo 
S 2 , I n 2 O3 , C dO^kli^fim^O'U'K-y^ 

OffT-JSW^^bOHt^V^Tfi. Fe 2 O3 tSXT/Z 

no^mttxi^h. 

[0030] s/atafc, ^afltcfe^T, K-fb^^y 
o § *y«ar < -c^att^^^m^T* hzb mit 

[ 0 0 3 1 ] § fetife, %AmjRi2. JJBLfciMt^ 

tfigi&mimcommmzx mmztixnmztih. m 
'<m.im.commnb lx\±, tzbm^^fvm^^ 

>vtf J ^. J is =7 y& i xf x ^ izts J ^ =y y 

-mtzmasmiwsn Ltzi>cr>*m^&zbtfx'i*&. 

fli^Bi . ^ 9 y ft^fiH ti i ^ - 1> a -f t-&*rt» 6 ^ 

iz. m& * ymmz^zftWLLfzmmmmm lx , 
rmm±tzm^L. mmLx. mmm&mm-&zb 
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mm- & 15-100 °cx-mt-t h z. o izmi&t 

ffi-T h fcte » TtflJlfco^T <7)iHB>f Tifi^fc4Mt*ri6 

i fc s . 
[00 32] ico «t o fcLT#&ft/yftHflWW4s ^e<o 
RfcTiM<0^«Sr< fc fcfEBff#£?Urc*& £ fcfc J: 

v ^ . ; offfifitt , ft: fc t if ^ < fc mmt&fUStt: 10 
TliM^±fc^M«MoM^S£M^L , SSft-ffUf , 
m^zBl&th <r fc **CS 2> . 
[00 33] KMEf-^VfOjBWS^STJfi 

[00 34] SJ&fcifc, ^ttdSBKi. 1 0 

0 — 5 OOnm, iBifcti 1 3 0 — 2 0 0 nmCDiEHL 

mmizi&m 1 5 0 n mgKfcjRaw-* - fc fc ± 9 . 20 

$#ffl£mfcli»-ri> fcfc fcfc. IBtaWC. *^ 

[0 0 3 5]Sfet4fc, 3tM«Jl«, ffrfiMfc**!^ 
fiSfc tJLi£^U> 77t— 3r fc Sr 8SJP L T ffM-t £ i 
fcfciO. 3tM^M^*fe$fL^>OT\ ft«ffiiO**t 

[00 36] ^TOtf^fflfco^-O^fffiBtctJV^T 

tis TiM <o^*< fc hmmtt^^mzm^tczu^ 

frh , ^ < fc fc £fiMTi> £ £ fc fc J: o T^ffifc^ 
W. ^M«l«0##^K^A§<^S 0 ifc, TIM 
fc i o -OS* LT v^fcft, atSfc^JLWfc-t* £ fc 
[00 37] sflMfiERW:. IMfcf-^VWjBWS^*^* 

fc mffl&&msmmm**itamfc&tmtt 40 

jBS^*0^*fflV^T3eftBBE**»4 i fc S . 

[0038]^. ^fc&TOi. IWb^VtftfSSffifrF- 
£±tisfc »V^*IHSt^ffl**»6*L*. 

[0 0 3 9] §^>fc. Itfmmte. 7?-v7£±tlz< 
l^#>fc. JS5t^|fij±-rs fc fc fcfc, T*Wfc*f$-4 

[0 0 4 0] S^fcifc, BMfc^*:>'£±flsfc-r&3fltt 

fcR* Sit. Jf»«fl:ffiK*#w»flifc: i 0 # £>*x s o 50 
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[00411 3 fefcifc. TflWSaWW"* AlHWfclHi 
fc LT , HW*^M«)3i^^tij; 0/h3v^lWE^ 
*, WtK.TA' 5 fc'c^&JRKrt^Srffl^S C9T\ 

SW*^I^W^iaBStL^7tM«#cfc^D , 

[0042] ft^S2 0?Bffl<WeilH»Mi, S#cfc ; A 
1 , Zr, Si, Ti, Zn, Mg, Y, In, Sn, 

t a j: v s b <o^-7*»6ias?3 ittz-nt tzim 
wmn&mvmimfr , ^wm-fr 10-100 

n m<nwmnx\ ■ito 3 W&i&& 2 «fiLhfclWr* 

ftS i 0 /hS v ^ yjBlStltt^tift! fc i"* 
v^ifc^^mfc 

[0043] *^Bj(i;^ ff^if 1 tJtieLTTflMJ**^ 

[0044] , T*fiJl«f>(OAiraMtflrtWBff 

T^SS 10—100 nmiOfESlF*0-C*-g> fc fc *> 

±^fef!2 0 nm^mmtMm.!- fc . T%feS6 0 n 

iZttLX¥imX± 5 nmilCtS Z fc^"T# 

i O^fcJiM 20nm^t-?tLTf 
C0H(rf^l 5 — 2 5 nmiOKHfc^ffili^'iEffi^LT^ 
SSS 1 ^&g/;t/-7i: , 0 nmSrt"-^ fc LT 

^C0m^5 5 — 6 5 nmOlEHfc^ffliH^iES^LT 

v^m2coe@^-rfc^^^^. *%mz 

[0045] TWB^cr&mmfcmmm-cDwmii. - 

ms^a^SrM^ 6 i fc tftrs s l , ^ix^'iiw 
¥%eg;* fc fc ^KiMkftfatK? * fflv ^ i fc 

[0046] *fMHfct$v^, Ttfiii4'fc^4ix-g.A« 

ii>^ofc-ri> 0 -r=sr^*>. ^Mffi^WH^m^m 
5 c m^fm^ztiift^mmtmsm^- 
*tt«oe-^<oea* t> oT^^fSfc-r-s . Titii^ 
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[0 04 7] 3 LT . ^fgej^fc^Tii. TtiJiO# 
fBWfcttHBK^* 1 2 fflJ.:JLhfc#l& £ Wfigfc&*»£ § fx 

tfrtLL-*-*. -€"LT. iWr< ti>Timcr>mWlZl±. # 

[0048] If ^il 3 O^o^ftt^frc0^^{±, 10 
A 1 . Z r . Si. T i s Z n. Mg, Y. In. S 
n. T aiiXX/S b^/l^T^&jfflKSflfc— Mifc 
liMmoAI»^llMlSB^A>*S¥^SSl 0-10 0 
n m<3&i(lJHl3lritt&?-£ s S i -ft-^ft fc-f 2>&g 

as* 0'hs^iMfcf-^>iBaie : P*±*i:'t&3ejM«E 20 

*fl»J«tm*i =t IflffiK* *triK*'f LT £r SSS 

2 <j^flf» * »r -§> m 2 t ; m 2 « 

»^£a^TiW<9±fc»ffiU S6*iLT3£«*iElK 

[0049] ^WJJi:. SR^fl 1 Ktt^tll^flsSrSit 
[ 0 0 5 0 ] m 1 <^ftaEfcfc»tftl»tf»rt»mii, 

taw jwks § fc s t s i itsm znfot-t&mm 30 

S«*ft?aW4»ll*f^JRtmi: LTti. fefciifW 
[00 5 1 ] Sf2<^ftJBE(ctslt4*&»ffi»JSH*H4, 

v^SHlUfc fcw^ffl^S - fc#T# ?» . 
[ 0 0 5 2 ] ife. »Mi. ^MMM^fIi^V*fg#; 
fc LTS^LfefcOtc. »fttttrT««feJ:V3e««il 
£flMLTfci^L. «lfi««f^*iaglHrCTllMI*J 40 

&-oTfc ±v>. 

[00 53] lf^Il4O^0jO^«6«*OMit^-}S(i, 
A 1 . Zr s Si. T i . Z n. Mg. Y. In. S 
n . Tafcj;tifSb^-7!!l^ SIR § fife — « 4 fe 
ii^acOAWO^tft^^^D. WKS#1 0-1 
0 0 nmcDiEHrtt-. ^WSSi { 2imi(:M^S 

s ifciiimzzfck-r&mmmt: 
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k ■, ^mi^TimcoitmMikmmtT(n^mk&& 

mm& x xmm*irtjfflM>tztoi!L lt& &m 2 
ttmzmm-t&fS2cr>w$immmT.nk ;m2cowMm 
t-m&>Tvm<7i±.iz.imL. mmLxmmm^wm. 
•t^mmmmmjMk ■, zmmLx^&zkzmik 

LT^S, 

[0054] *fMB(±, lf5t<il2ia«K^^M«#c*Mit 

[00 5 5 ] If 5 ^)^BJ50^MM#:OTtMffl^^ 
t>WRZtvteFQ:< k fc-aofflj&dj. ifetiOHSe 

MiRZiriti^%< fc t-i«Ift«JS^U*f» 
mW.k ; »3»*fJ^+fc^S*T44^im«KK 
^fc ; Z-&^LX^&ZkZ%fffikLX^&, 
[0056] *56^li, W^IB 1 ^ fe« 2iBK^3e««i 

[0057] 3 LT . *fMH<0TifiJ!fl!*lte?fc£** 

c^Bfc^e l . i5~3oo "ccosmx-mfct &w-f 
t. ^<fcfciSH^#7LWT'. ffimmwftm&ms 

[0058] <r^<vmsawm*mtt* * 

titz'j?%<ki>-m<7)mm!i. ttzitoum^L^^ 
immmiztf u ss^-v > k mitmrnk zms Ltzm$L 

«t - ^ A-f k-&* *» t> % h y)V—7t->t> MtR § 
fLfc^«Sr< t fc-aoK^MM^ia-^Lfe^#«?«M 

k ; ^-^*LTV^ifcSr#mfc LT^I». 

[0059] afcBDM:, lf*lll 4 fc« 2 IBtSiOTKMH 
flctlBl^-&IRfcfflV^4 i fc ^'T§ S»ffl«-ft;tt^3e« 
«Kffl^flJ*K«0fflfi£* ^ LT i ^ 4 o 

[0060] -€-3 LT. *%!IJa£N*ira!fett%££ 
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fccoTt&mtommzmifiL^ 15—30 o'ccommxm 

[00 6 1 ] ffi;£If 7 0f£BJO«|fg#:i4, Hfg*** 

ztz^mt LTV>4 0 

[00 62] ^SMHfciSVvc, r«fg*j fcji. gft&m 

t>t*cr>mm*itr 4 awo^-c fcjsjfct s -r t a^c s 10 

tz?mmm*ffi&t& z 1 t&4 . 
[0064] Mmm<7>y°X'fc&}%r&. mmmu? 

fflfotcw fztuf. &mmm. M^yy^t'x&h 

Zbi¥tm-&. &fmMc0Wr£. MI^l^Anf 
yTO^^rJ&MRHIRHfflmSRJ: "3 , 0 0 nmJJTF 

etffcjfcftte***^. ftt7y7^. ffiJBfctt^T 

r>Lxn. tzhUiWt^yTtffoh. mt=>y-r<n 

*S£\ S-ttL»fflV^S3e*S:S!S?t-C4 0 0nmJaT 

3^yr(4, -jRSBBHffl«0»3C9xrfc:it«LT. ibis: 30 
mspmpM&i&S?* < X , L^fc3H»JS*t!SW^-* 

l5y7J:LT(±. £(4*165 >7\ .x^/^^ 

H5y 7°fc i y 'iaffiT- h u *7 a 5 yrt£ KXfo otti 40 
yy°<n%mzz. vmftcvmmzft^tft*. use+o* 
mmvimikibz&mz&&ikLx%ii^mMitfto z t 

ifiX% 4 . 

[0 0 6 5]^:. Mggflc^fm^Tft t> , 50 



f§HH2 001-328201 
1 2 

ttflrT 4 Z t iFCZ 4 . JBJfct* , Si 

ajf^ao 3 feM^aoaiih^ffsrc* 4 . su^g 

t4, RSfftc, ^n-7\ -fe-H, Sftt^A'-, 
f'UTfflj; d6<iJJ:^l— v^ifio— i^(4ffiSoit 

mw^-i> t ?)X'$> h *>h . ®m^mzte 7 yy&mtm 

L7c*^ T S 4MB fCU£*-r S «fcSfc»WC* 

mftcoumt&shMkmzfthtih, s^fc, ssHHsa 

K^r i: fcJDUfrC* S * § $ *J J; tflftt t T . i ^ ^ 
«H»ti3tt-4 Z t lz J; 0 s «»p«jt*JV^JBaWi^S 

[0066] fUT, ^UTOttJUTJi, Mlgffc^tt 

[0067] 4^, 3ew*SEjs&, § ^tcs-r^if rmm 
* h , wiawftfci 0 Mts ^ j&st-s sot, 

[0 0 68] 3 fflffl*««ll*(=«tTt>3ei«l 

SSEKcOJEfflKIB* ?RSWfc:^4 - i: ftX% h . 
[0069] 

[«*^)ltlt<^li] HT, Hiii*#SHLT*«BB<0l5 

[ o o 7 o ] a i {4, *m\^mmw^m 1 o^j^ 

[0 0 7 1 ] HfciNvt, l\mW. 2«T*M, 3(4 
[0072] <l*ltOHt>Sfi|s 1(4, V-^7-f 
[0073] <Ttffi8 2 (COV ^X >T*lfca 2 (4. Sift 

■^hj Sr ±* t -r 4 w&wde&m# 2 b 4 0 

b (4. S i O 2 Wm-X 1 5fii%T"<fc 0 , 3SB^ttT"#rL 
tt"C*4 fc fc t «H* I3 F^»S*92 0 n m«ffl 

[0 0 74] <?tMSIl3(CO^T>7KMMI§i3(4, S 

i ft^^ ±* fc -r 4 «S«^tt*S*W 3 b 

lf3aj TtfUB 2 0±(C^* § -£X «S«S ^XT ^ S . 
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3b(i s i o 2 mux i o nm.%x*h h» -f-L 

[ 0 0 7 5 ] 02 J4, *»»!H<Wl5Mfi»<0» 20101^ 

[0 0 7 6] HfctJ^T. HlfcH— ffltfl-te-PV^TJiH 
-flr^fr ft LTRW(*S*f 4 . 
[00 77] *gg£BJRM:, Ml3(;tli«M4 

[oo78]i3ii *wmtwam<rm 3 ostjw io 

[0080] *HS£^(i. TIM 2 * <^SHMt:4MR 

stot wi** immh &x*m% * . 
[0081] -tzh-h. T«2ii &mmwMmrF 

t LTT%K@ 1 5 nmCOA 1 2 O3 »4T2 alt, 
«f$fl 5 5 n mOA 1 2 O 3 W&=f- 2 a 2 jjflfi^ L 
fctt*T\ ffi&»ftt&£*tf 2 b \iz i 0 IS* LTffM£ 
flTMS. U-m»T%S@«A 1 2 Os MKT 2 a 20 
1, 2a2 fcftl*4WWi#*IBjWKF± 5 nmtif>§ . 

[ 0 0 s 2 ] si4 J4, ^tycommifccom 1 comrnwrn 

[0083] HtCfiV^T. 11IM7XA7^ 1 2H 
ffMKK, 13li®36*I, 1 4i47 4 y^yhMM. 
1 5J4P^T"&&o 

[0084] i]yX)^V7" 11(1 tKMSM 1 2 fc*f I, 

m 1 <7>rta5tciicWK*i: Lx^maxwr^y^ 

3§rfflf#L, §A,tfiSC-^7^^yhtlil4 

[0 0 8 5] P#15il 7*S-W»)^t77« 
WPA^ffcl 5 a&it^PA:**! 5 atffiRLTKD 

^vi^y 1 1 «me*fcs*s*vo** . 7 * 5.x >- 

SI 4WMS(i:^fL^'iiP#t°y 1 5bfcS8RS*TC^ 
S. 40 

[ 0 0 8 6 ] 0 lx , 

5>7tffi^!ffliti t , mmm 1 2^««#ffl 

[0087]i5ll *&H<Z)tliBfc0£ 2 CDMMBm 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an ordinary 
temperature curable photocatalyst having high 
adhesion strength, photocatalyt ic action and 
photocatalyst film strength, a method for 
manufacturing the same, a coating solution for the 
substrate layer of the photocatalyst, a coating 
solution for a photocatalyst film and a functional 
body using the same. 

SOLUTION : The photocatalyst comprises a 
substrate 1, the substrate layer 2 formed by 
bonding metal oxide fine particles 2a with a mean 
particle size of 10-100 nm comprising an oxide of 
a metal selected from the group consisting of Al, 
Ar, Si, Ti, Zn, Mg, Y, In, Sn, Ta and Sb by a 
binder 2b based on an Si compound and having at 
least a porous surface and arranged on the surface 
of the substrate and the photocatalyst film 3 
formed by bonding photocatalytic metal oxide 
ultrafine particles, which are based on titanium 
oxide ultrafine particles preferably having a mean 
particle size of 4-10 nm smaller than the mean 
particle size of the metal oxide fine particles 2a 
of the substrate layer 2, by an ordinary 
temperature curable binder 3b and arranged on the 
substrate layer 2. If two or more kinds of metal 
oxide fine particles having different mean 
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particle sizes are mixed, the film strength of the 
substrate layer 2 is enhanced. 
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